promoters display similar reporter expression patterns. Slight differences in oriens versus lacunosum-moleculare staining between the two vectors is due to injection depth variations. Lower panels: co-injected h12R-tdTomato and h12D-EGFP vectors show identical cell labeling patterns. (B) h56iiD/R promoters were inactive in the mouse hippocampus. (C) h56D supported strong reporter expression in putative GABAergic interneurons; h56R promoter supported reporter expression in many CA1 pyramidal neurons as well as in putative GABAergic cells. h12R and h56D promoters were selected for in-depth characterization. (so: stratum oriens, sp: stratum pyramidale, sr: stratum radiatum, slm: stratum lacunosum-moleculare). Scale bars: 20 µm. (D) Mongolian gerbil was co-injected with h56D-tdTomato and hSYN-EGFP in the central nucleus of inferior colliculus (ICC, as indicated in the schematic).
We observed robust expression of EGFP but no evidence of h56D promoter activity. Scale bars: 200 µm for the injection site, 20 µm for insets. Figures 1, 2 and 4. h56D promoter supports direct and intersectional reporter expression in the macaque cortex. Indicated viruses were injected at a total of eight cortical sites in four rhesus macaque monkeys. Widefield epifluorescence was first detected 2-5 weeks post-injection. Images were taken 5-8 weeks postinjection. (A-C) Top panels: reference cortical vasculature at each site illuminated at 540 nm. Sites shown in (A) and (C) are near the edge of the chamber, which created a visual artifact (whitening) in the upper right corner of the reflectance images. (A) h56D-tdTomato construct supported reporter expression in putative cortical GABAergic interneurons. Red circle is centered on the injection site; a second injection site is visible above and to the left of the main injection site. (B) EGFP was expressed in putative GABAergic interneurons using an intersectional strategy. hSYN-Cre and h56D-(EGFP) Cre vectors were co-injected, such that reporter expression from the h56D promoter was Cre recombinase-dependent. (C) SST-Cre and h56D-(EGFP) Cre vectors were co-injected, such that reporter expression from the h56D promoter was restricted to putative SST + GABAergic interneurons. Identity of targeted neurons in the macaque was not independently confirmed. Circles centered on injection sites are 6 mm in diameter. (D, E) Rhesus macaque cortical area V1 was injected with h56D-GCaMP6f. Recordings were performed 6-7 weeks post-injection at three cortical sites in two animals. Reference vasculature at one site (D) and widefield signal in response to 4Hz flashed grating (E) at one example site is shown. In the response map, color indicates amplitude of the 4 Hz FFT component computed at each location. Red squares in (D) and (E) mark a 1x1 mm ROI used for the time course recording. (F) Averaged time course of GCaMP6f response to a 4 Hz flashed grating (100 ms on, 150 ms off) with stimulus presentations marked by gray bars. The recording was performed 7 weeks post-injection. Shaded area around the averaged response trace represents ± SEM over 10 trials. The GCaMP signal did not return to baseline at this stimulus presentation frequency, producing an upward baseline drift. The same phenomenon was observed previously in excitatory neurons using CaMKIIα-GCaMP6f (Seidemann et al., 2016) . (green) ; of the labeled neurons, one half were NPY + , including those weakly labeled (light green) and strongly labeled (yellow) (specificity: 50.6 ± 2.8%, coverage: 77.5 ± 3.0%; n=4 sections, 2 mice, 153 EGFP + cells).
Fig S2. Related to
The relatively high percentage of NPY + GABAergic neurons in these panels reflects their overrepresentation in stratum oriens compared to other hippocampal layers. Middle: A schematic of the NPY + neuron set difference strategy: When TetR is expressed from the h12R promoter, h56D promoter, fitted with a tetracycline operator (TetO4), is blocked in all cells with high h12R activity; in the remaining cells, h56D-dependent expression continues, significantly enriching for the NPY + interneurons missed by the h12R promoter. This strategy was used by co-injecting h56DTetO4-tdTomato and h12R-TetR vectors to target NPY + interneurons. Middle panel: The twovirus set difference mix labeled predominantly NPY + neurons in strata oriens and pyramidale (specificity: 89.7 ± 1.3%, coverage: 63.5 ± 2.3%; n=8 sections, 3 mice, 165 EGFP + cells). (C) In situ hybridization using a probe to VIP (cyan, white arrow) demonstrates that most virus-labeled NPY -neurons in strata pyramidale and oriens are VIP + (tdT + /NPY -: 72.2 ± 2.8% express VIP; n=3 non-consecutive sections, 2 mice). (D) Direct fluorescence in two 50 µm hippocampal slices (bregma -1.6 mm and bregma -2.3 mm) from the same brain. Injection was performed as described in Methods (from bregma: AP -2.2 mm, ML +1.5 mm). Images were tiled to examine targeting specificity within and across the injection site, including at injection site boundaries. Tiles are presented as individual numbered panels showing virus-labeled and double-labeled cells; associated cell counts are tabulated below the panels. Aggregate targeting specificity and coverage reported in the main text is provided for reference. Sections shown here were not used to obtain aggregate coverage and specificity values. NPY -virus-labeled cells (false positives) are indicated by red arrows. These include VIP + neurons shown in (C). Hippocampal layers are indicated (so: stratum oriens, sp: stratum pyramidale). Scale bars: 100 µm for main panels, 20 µm for tiled sections. 
